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Abstract
The purpose of this paper is to discuss about the design and development of gross motor analysis system 
software.  The concept of the development of gross motor analysis system software was based on 
observation of researcher about the difficulties faced by sports science educators to analyze the 
performance of young athletes.  This software was developed to help sports science educators to manage 
the gross motor analysis more systematic and efficient.  This software is stand-alone software to enable 
the sports science educators to install it to their personal computer or office’s computer.  Only authorized 
personnel can access to the system using username and password.  This is to ensure the gross motor 
analysis records are well protected.    In conclusion, all features in this software were developed to ensure 
that it help the sports science educators easy to use the system efficiently.
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1. Introduction
Human motor development is a process of changes continuously. Motor development is seen as a 
progressive change in movement behaviour and occurs over the human life cycle (Gallahue, 1982; 
Gallahue&Ozmun, 1998; Winnick, 2005). However, expert definedmotor development as a study 
ofchanges in human behaviour that occur in life, the processes that cause these changes and the factors 
that influence it (Payne & Isaacs, 2005).
A gross motor skill is the ability to use major muscle involving organizations of joint movement 
to perform selected basic skills (Bruininks, 1978; Williams, 1983; Gallahue&Ozmun, 2006). Gross motor 
skills are also required to transfer the body from one location to another and manipulate equipment. Gross 
motor skills are basis to masteradvanced motor skills and sport specific skills (Gabbard, 2000; Haywood 
& Getchell, 2001; Payne & Isaacs, 2002). Development of gross motor skills are very important to be 
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studied at children levelas it is a good indicator to see the development of their cognitive skills 
(Thomaidis, Aderoglou, Stefou, Damianou, &Bakoula, 2000; Payne & Rink, 1997). The process of 
determining the level of gross motor development of children can be obtained using gross motor 
development test instrument by Ulrich (2000).
2. Instrument To Measure Gross Motor Development
Test of Gross Motor Development (Ulrich, 2000) is used in measuring the level of gross motor 
development. This testare divided into two components of gross motor skills namely locomotorskills and 
manipulative skills. The items in this test consisted of six items oflocomotorskills (24 criteria) and six 
item of manipulative skills (24 criteria). The sub raw score given is from 0 to 48,resulted fromadding and 
minus the score of test 1 and test 2 for each skill. The locomotor skills proficiency items involve are 
running, galloping, hopping, leaping, horizontal jump, and sliding. Meanwhile, manipulative skills also 
include proficiency items such as hitting, stationary dribbling, catching, kicking, throwing and underhand 
roll ball.Thesetest item is fixed based on the criteria for treatment purposes as requiredin Ulrich Gross 
Motor Development 2000. Chronological ageis essential to obtain the locomotorscore (SSL), 
manipulative standard score (SSM), age equivalent of locomotor (AEL), age equivalent of manipulative 
(AEM) and the gross motor developmental quotient score (GMDQ). Gross motor development test is 
reliable to measure gross motor development children ages of 3 to 10 years.
3. Statement of the Problem
The current practice of manual method to determine the level of individual gross motor development is 
time consuming. Calculation of the raw score requires the examiner to evaluate the recorded behavior for 
48 times on locomotorskills and another 48 times on manipulative skills. This is because the 
examinerneed to analyse at each specified criteria assessed either it is exists or not existsin the skills 
performed. Afterthe raw test scores is recorded, tester refers to percentile score of the sub-test locomotor 
and manipulative tablebased on chronological age of the participants. Next, both score of locomotor and 
manipulative issummed up and the total score of these isthen referred to gross motor development table. 
In order to get the standard score of locomotor and manipulative,the raw score for both skills is referred to 
the age equivalent score table of locomotor and manipulative.The process of getting SSL, SSM, AEL, 
AEM and GMDQ score is shown in Figure 1 below
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All scores which related to gross motor skills can be acquired through a process of recording 
locomotor and manipulative skills. The level of participants gross motor skills will be evaluated through 
the video taken which enable researchers to acquire the raw scores for locomotor and manipulative. 
Through this raw score, the equivalent age score for locomotor and manipulative skills can be calculated 
directly through the  both age equivalents norm skills.
Scores for gross motor skills, the process became more difficult and could take a long time. 
After obtaining raw scores for locomotor and manipulative, both scores should be converted to standard 
score of locomotor and manipulative skills score. To obtain a standard score, the main reference is the 
chronological age of the participants. Chronological age was achieved through the differences of the date 
of birth and date of the test taken by the participants.  After getting this chronological age, standard scores 
for locomotor and manipulative skills can be obtained by referring to the norm standard scores and the 
percentile score for the locomotor and manipulative sub-test. The next process is to obtain the total sum 
score of locomotor and manipulative skills. By the amount of this sum, we can obtain the level of gross 
motor skills scores by referring to the  norm setting standard score scale to score GMDQ (Figure 2)
Figure 1  :   Manual process of getting scores of SSL, SSM, AEL, AEM and GMDQ 
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Justification for gross motor development software  
The development of the gross motor score software is likely to reduce the time used in getting 
the score by using manual method. In the manual process, the motor development score is obtained 
through 7 processes that consume a long time. The processes involved are (i) to get a raw score of 
locomotor and manipulative skills, (ii) refers to norms of locomotor and manipulative to get the standard 
score, (iii) summing the standard score oflocomotor and manipulative, (iv) refers to the gross motor 
development score norm and produce gross motor score, (v) refers to the age equivalent locomotor norms 
Figure 2 : Structure in gross motor development software
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and (vii) refers to the age equivalent manipulative norms. Software that will be fostered through the 
process of obtaining this score will be reduced through three processes namely (i) raw score of locomotor 
skills, (ii) raw score of manipulative skills and (iii) score SSL, SSM, AEL, AEM and GMDQ 
continuously. The process of attainment score using gross motor development software development is 
shown in Figure 3 below.
Discussion
Through the proposed software analysis of gross motor development, time acquisition for scores; standard 
score of locomotor, standard scoreof manipulative, age equivalent score of locomotor, age equivalent 
score of manipulative and score of gross motor development quotient can be reduced. Software analysis 
of gross motor development may also be patented and marketed along with user’smanual of gross motor 
development test. It is hoped that this analysis of software production can intensify research efforts based 
on gross motor development of children among the teachers of early childhood education. This simplified 
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Figure 3  :   Processof getting SSL, SSM, AEL, AEM and GMDQ scoreusing software.
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analysis software allows physical education teachers to planning gross motor development programs of 
school children based on their level of gross motor development.
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